Alkylating benzamides with melanoma cytotoxicity: role of melanin, tyrosinase, intracellular pH and DNA interaction.
N-(2-Dialkylaminoethyl)benzamides have been shown to selectively accumulate in melanoma metastases with high uptake capacity. Therefore, this class of compound has previously been evaluated as a transporter for cytostatic drugs. It has been demonstrated that this significant targeting effect improves the cytotoxicity against melanoma cells. Although these agents are not accumulated by non-melanoma cells, they have been found to be toxic. In order to identify mechanistic reasons for this effect, we investigated the DNA and melanin binding affinities of a selection of four benzamide-drug conjugates, together with their parental cytostatics. An investigation of the influence of the melanin content on the cytotoxicity of these substances in B16 melanoma and Morris hepatoma (MH3924A) cells was performed, together with their influence on melanosomal pH and tyrosinase activity. The suppression of melanin formation with phenylisothiourea and the saturation of melanin binding sites with chloroquine were also investigated. These experiments demonstrated high DNA binding and low melanin affinity, in accordance with the toxicity against tumour cells. Melanin has a concentration-dependent scavenging effect, thereby reducing cytotoxicity. These compounds lead to an increase in the acidic pH of melanosomes, resulting in an increase in tyrosinase activity. The consequence of this reaction chain is an amplification of the scavenging effect for the benzamide-drug conjugates. These effects may be considered as limiting factors for the targeting characteristics of this class of compound, necessitating further modifications to the carrier system.